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(54) Method for producing fluid powder slurry coating compositions 

(57) A method for the reduction or elimination of 
foam in a powder slurry coating composition. The 
method includes the steps of forming a powder slurry 
coating composition and adding a water soluble acid or 
water soluble compound having an acid functionality, to 
adjust the pH of the slurry to between 4 and 7. 
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Description 

Background of the Invention 

5 The present invention relates to powder slurry coating compositions. More particularly, the present invention relates 

to a method for reducing foaming in powder slurry coating compositions, to form smooth, fluid powder slurry coating 
compositions. 

Particular interest exists in the use of powder slurry coating compositions for automotive applications. These coatings 
are desirable because such slurries utilize powder coatings to provide the good application properties of liquid coatings 

w with a much lower VOC content. The industry desires coatings with lowered VOC content to meet environmental regu- 
lations. Currently, various powder base and clear coat compositions are being developed for use as powder slurry coat- 
ings for automotive application. 

A problem often encountered in formulating powder slurry coating compositions, is the foaming of the powder slurry 
that results when the powder coating is combined with water to form the slurry. Causes of foaming were associated with 

15 the method of forming the polymeric resin or resins used in the slurry, the formulation of the polymeric resin used in the 
slurry, or the powder particle size of the powder coating used in the slurry. It is thought that foaming is causally related 
to hydrogen bonding between water and the resin used in the powder coating. Certain resin formulations tend to result 
in greater hydrogen bonding. For example, one acrylic resin containing hydroxyl functionality, with no acid functionality 
resulted in slurries that foamed, while an acrylic resin identical except for the inclusion of acid functionality did not foam. 

20 The foam can not be removed by vacuum or other mechanical means. Attempts to remove foam formation by vacuum 
result in worsening the foam formation. Also, the use of defoamers does not reduce foaming. 

Accordingly, the present invention is directed to a method for forming smooth powder slurry coating formulations by 
reducing or eliminating foam formation in the slurry compositions. 

25 Summary of the Invention 

A method for the reduction or elimination of foam in powder slurry compositions, comprising the steps of 

a) forming a powder slurry coating composition and 
30 b) adding a compound selected from the group consisting of water soluble acids and water soluble compounds 
having acid functionality to the powder slurry coating composition. 

Detailed Description of the Invention 

35 The present invention is a method for greatly reducing or eliminating foam formation in powder slurry coating com- 
positions. The method includes the steps of first forming a powder slurry coating composition, followed by the addition 
of a water soluble acid or other water solubi e compound having acid functionality to the powder slurry coating composition 
to reduce foam formation. 

The powder slurry is formed by combining a powder coating composition with water and surfactant. The powder 
40 coating composition may include any suitable polymeric resin. These resins include but are not limited to acrylic resins, 
epoxy resins, amine modified resins, phenolic resins, saturated and unsaturated polyester resins, urea resins, urethane 
resins, blocked isocyanate resins and mixtures thereof. For purposes of the present invention, the method for foam 
reduction was particularly useful for slurry coatings containing acrylic copolymer resins having a reactive functionality 
which is hydroxyl, carboxyl, isocyanate, epoxy, amine or acid anhydride or a mixture thereof. 
45 Also preferred are compositions comprising an acrylic copolymer containing 0.5 to 50 % by weight of glycidyl group 
containing monomer and at least one member selected from the group consisting of dibasic acids, polybasic acids and 
acid anhydrides. 

Also preferred for purposes of the present invention are carboxyl functional polyester resins. 

To form a powder slurry, the powder coating is prepared from resins prepared from the above described copolymers 
so and extruded as a sheet. The sheet is cooled and then run through a kibbler to produce flakes of the coating. The flake 
is milled to the desired powder size by any suitable means known in the art including hammer milling, air classifying 
(ACM) milling, or jet milling as taught in U.S. patent application Serial Number 08/149,425. filed November 9, 1993, 
which is hereby incorporated by reference. In one embodiment, a powder coating having an average particle size of 
between 3 and 5 microns, with a maximum particle size of 10 microns is included in the powder slurry. 
55 In the method of the present invention, the powder coating composition is added in an amount up to 40% by weight, 
generally in an amount between 5.0 % and 40.0 % by weight, based on total coating composition weight. 

A slurry is formed from the milled powder coating by combining the powder, surfactant and water. Surfactant is 
added to reduce the surface tension of the water and provide optimum particle wetting. An example of a suitable surfactant 
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is Tergitol® TMN-6, from Union Carbide, New York, New York. The surfactant is preferably included in an amount between 
0.05 and 4.0% by weight based on total slurry coating weight. 

Following the addition of the powder coating to water, dispersants are added to keep the wetted powder from agglom- 
erating. Suitable dispersants include anionic acrylic polymeric dispersing agents such as Tamol® 731 or Tamol® 850 
5 (trademark of Rohm and Haas of Philadelphia, Pennsylvania). The dispersant is added in an amount between 0.5 and 
10.0 % by weight, based on total slurry coating weight. 

Foam formation usually results at this stage of preparation of the powder slurry, when the above ingredients are 
subjected to mixing. The addition of defoamers does not effectively reduce all foam formation. Defoamers generally 
reduce foaming by up to about 50 percent. Other attempts at minimizing foam formation, such as application of a vacuum 
10 result in increased foam formation. 

A water soluble acid or water soluble compound having acid functionality is added, resulting in the elimination of 
most or all of the foam. Suitable water soluble acids have a pH of greater than 3 and include but are not limited to acetic 
acid and lactic acid. Suitable water soluble compounds having acid functionality include anionic surfactants, thickeners, 
rheology control agents and dispersants having acid functionality. Inapreferred embodiment the water soluble compound 
is having acid functionality is supplied by an acid functional thickener such as Acrysol® ASE-60 from Rohm and Haas. 
The water soluble acid or compound having acid functionality is added in an amount sufficient to achieve a pH in the 
slurry composition of between 4 and 7. Preferably the acid or compound having acid functionality is added in an amount 
between 0.5 and 5.0 percent by weight, based on total slurry composition weight. 

When the acid or water soluble compound with acid functionality is added to the coating composition, it is necessary 
20 to use nonionic thickener, as a cationic thickener requires the addition of amine to facilitate thickening. In the case of 
the present invention, the addition of amine is detrimental as this causes the slurry mixture to coagulate. 

It is hypothesized that foaming of the slurry is reduced by the addition of an acid to the slurry, as the acid ions interact 
with the hydroxyl groups on the resin to disrupt hydrogen bonding between the resin and water. 

The method of the present invention may also include the addition of other suitable additives to the slurry coating 
25 composition. These additives include additional rheology control agents, dispersants, thickeners, and wetting agents. 

The present invention is further illustrated by the following non-limiting examples. 

Examples 
30 Examples 1A-1D 

Preparation of Acrylic Powder Slurry With Acid Additive 

Coating compositions 1A-1D were prepared from ingredients and in amounts set forth below. All amounts are in 
35 percent by weight based on total slurry coating composition weight. 
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Formulation 


A 


B 


C 


D 


Deionized Water 


57.80 


58.0 


56.0 


57.50 


Hydroxy! Functional Acrylic Powder Coating 1 


38.68 


39.0 


37.0 


38.18 


n i cnp r^a nt2 


1 14 




n 77 


n sn 


Surfactant 


0.52 


0.3 


0.31 


0.10 


acid functional thickener 4 


1.00 


1.03 


2.1 


2.5 


Defoamers 


0.60 


0.33 


0.20 




Diethyl Ethanolamine 


0.94 


0.78 






Nonionic thickener 






2.7 


1.22 


Propylene glycol 






0.5 





1 Joncryl 587, Acrylic without acid functionality from S. C. Johnson and Son, Racine, 
Wisconsin 53403. 

2 Tamol® 731 from Rohm and Haas, Philadelphia, Pa. 19105. 
3Tergitol® TMN-6 from Union Carbide, New York, N. Y. 

4 Acrysol ® ASE-60, having a pH of about 3.5, from Rohm and Haas, Philadelphia, 
Pa. 19105. 

5 Defoamer 



Example 1A 

30 

Water and surfactant were combined. Powder coating having an average particle size between 3 and 5 microns and 
a maximum particle size of 10 microns, was then added to the water in two stages. Dispersant was then added to the 
mixture. The mixture demonstrated foaming. Acid functional thickener was added, reducing foaming. Diethyl eth- 
anolamine was added, and following the addition the mixture exhibited foaming and was thick and puffy. Foam was not 
35 adequately reduced by defoamer. Vacuum increased foaming. 

Example 1 B 

The ingredients were combined as in Ex. 1 A, with acid functional thickener being added to the mixture. The result 
40 was a smooth mixture. Amine was added after addition of the thickener. Following addition of amine, puff iness increased. 

Example 1C 

The ingredients were combined as set forth in 1 A. A nonionic thickener was used in the system. No amine was 
45 added. Acid functional thickener was added to reduce foaming until a smooth, fluid mixture was obtained. No coagulation 
resulted. 

Example 1D 

so Mixture exhibited foaming after slurry formation. Addition of ASE-60 had the desired effect of foam reduction. 
Claims 

1 . A method for reducing foam in powder slurry compositions, comprising the steps of 

55 

a) forming a powder slurry coating composition and 

b) adding a water soluble compound having acid functionality to the powder slurry coating composition in an 
amount sufficient to maintain a pH of between 4 and 7. 
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2. The method of claim 1, further comprising the step of reducing a powder coating to an average particle size of 
between 3 and 5 microns, with a maximum particle size of 1 0 microns, before forming the powder slurry composition. 

3. The method of claim 1 , wherein the step of adding a water soluble compound having acid functionality includes a 
5 compound selected from the group consisting of thickeners, dispersants, wetting agents and water soluble dilute 

acids. 

4. The method of claim 1 , wherein the step of forming a powder slurry coating composition includes adding to water, 
a powder coating containing an acid functional resin selected from the group consisting of resins obtained by emul- 

10 sion polymerization and resins obtained by suspension polymerization. 

5. The method of claim 4, wherein the step of forming a powder slurry coating composition includes the addition to 
water of nonionic surfactant as the only surfactant. 

is 6. The method of claim 1 , wherein the step of forming a powder slurry coating composition includes adding a powder 
coating containing a water soluble, acid functional resin. 

7. The method of claim 1 , further comprising the step of adding to the powder slurry coating composition, at least one 
additive selected from the group consisting of rheology control agents, dispersants, thickeners, and wetting agents. 

20 

8. The method of claim 1, wherein the compound having acid functionality or the water soluble acid is added in an 
amount between 0.5 and 5.0 percent by weight, based on total slurry composition weight. 

9, The method of claim 1 , wherein the powder coating composition is added in an amount up to 40% by weight, based 
25 on total coating composition weight. 

10, The method of claim 1 , wherein the powder slurry coating composition formed by combining surfactant, water and 
powder coating composition, wherein the surfactant is added in an amount between 0.05 and 4.0 % by weight, 
based on total slurry composition weight. 

30 



35 



40 



45 



50 



55 



5 



